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Community Respiratory Virus Infections in 
Immunocompromised Patients with Cancer 

Estella Whimbey, MD, Janet A. Englund, MD, Robert B. Couch, MD, Houston, Texas 



Community respiratory viruses, such as 
respiratory syncytfal virus (RSV) t influenza 
viruses, parainfluenza viruses, adenoviruses, 
and picomavirases, are ^ of 



adult with cancer. Recent studies have 



are 



hdspitani^ illness 



I 



their occum^ clinical 
illnaras range from 



degree of im^ 



may be viral, ba^^^ The 



amantadine or rimantadine. The optimal 
therapies need to be defined in controlled trials; 
however, it appears that a favorable response 
will hinge on the initiation of therapy at an early 
stage of the respiratory illness. Am J Med. 
1997;102(3A):10-18. © 1997 by Excerpta 
Medica Inc. 

Over the past decade, there has been growing rec- 
ognition that community respiratory viruses, 
such as respiratory syncytial virus (RSV), influenza 
viruses, parainfluenza viruses, adenoviruses, and 
„ . picprnaviruses, are a frequent cause of serious re- 
spiratory disease among immunocompromised pa- j 
tients wit^ cancer. 1 " 3 ^ The emergence of these vi- 
rases inW 

severelyfimmun^ "--.i. 
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row transplant (BMT) recipients hospitalized at 
, MDACC with an^acute respiratory illness:* 4 This is a 
minimum estimate of the frequency of these infec- 
tions, since all cases were confirmed By culture 
rather than by antigen detection, and serology was 
not performed. These infections were due to RSV 
(49%), influenza viruses (18%), picornaviruses (18%), 
parainfluenza viruses (9%), and adenoviruses (6%). 
The different viruses were intermingled through 
these two wintertime periods, as in the community. 
During the intervening warmer months, RSV and in- 
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fluenza disappeared from our hospital as from the 
community. 

The patients with community respiratory virus in- 
fections were young to middle-aged adults, an age 
group in which these viruses would typically cause 
relatively benign, self-limited illnesses. These infec- 
tions were acquired by autologous (n = 32) as well 
as allogeneic (n = 35) transplant recipients, and by 
pre-engrafted (n = 28) as well as post-engrafted (n 
= 39) patients. However, the severity of some of the 
infections, particularly RSV, was temporally related 
to the time after transplant, with more severe infec- 
tions tending to occur more frequently during the 
early post-transplant period. During these early 
years of the surveillance study, 32 (48%) infections 
were acquired nosocomially. The number of noso- 
comial infections has since declined considerably 
through an aggressive multifacefed infection-control 
strategy;' 17 Only one infection was acquired in the 
protected environment, confirming that these infec- 



TAflLE I 

Pneumonias Associated with Community Respiratory 
Viruses and Cytomegalovirus in 217 Adult Bone Marrow 
Transplant Recipients Hospitalized* with an Acute 
Respiratory Illness 



Community 
Respiratory Viruses 



Cytomegalovirus 



Pneumonia 
Deaths 



39(18%) 



9(4%) 
5(290' 



•Nov 1 to May 1: 1092-93, 1993-94. 

42/20 autologous and 8/19 allogeneic bone marrow transplant (6MT) re- 
cipients died. 

'0/3 autologous and 5/6 allogeneic BMT recipients died. 



monias associated with community respiratory vi- 
ruses was more than four times as high as that 
attributable to pneumonias associated with CMV (9% 
vs 2%, respectively). " 
Community respiratory viruses are also a frequent 



cause of acute upper and lower respiratory tract dis- 
^-.^^ % iv.<.^i..tions'did*not primarily reflect reactivation of latent ease among hospitalized adults with leukemia^ Dur- ^ - 
'■" ^^;-virus^as"in the case of the herpesviruses, but were ing an- 18-month period from Novemben%1993 t to v 

s "U^t v^^|fiii28 : (429Q patients, the i"^^™-^- 1 ^^.^A„^^„ ^ ^^z\ ^*< *>* ^ 



js^f emained limited -were dbc^^hted^by culture in^m^i^)^6tS3S5 i^vft 




*'v i 3r \*?r'1i ;7< \^Y39.^B8%)" patients, the iUnesk^^ic^^ 




nary invasiveness of the community respiratory vi- Similar to the transplantfpopulation; 38,(63%) infec- 

ruses in adult BMT recipients. - tions were complicated by pneumonia, with an as- 

In ah era of reasonably effective prophylaxis for sociated mortality of 47%., These pneumonias could 

CMV disease, the community, respiratory viruses be distinguished: because the mzyority (84%) were 



«»•> ;».*v*> 



have assumed a dominant role in the etiology of viral 
pneumonia in adult BMT recipients (Table I). Dur- 
ing these two 6-month wintertime periods, pneu- 
monias associated with community respiratory vi- 
ruses occurred more than four times more frequently 
than those associated with CMV ( 18% vs 4%, respec- 
tively). The overall mortality attributable to pneu- 



preceded by an upper respiratory illness. 

Autopsies were performed on 8 (44%) of the 18 
patients with leukemia who died. In 6 cases the his- 
topathology revealed viral inclusions and/or syncy- 
tial cells, confirming the diagnosis of viral pneumo- 
nia The seventh patient had influenza A cultured 
from lung tissue and the eighth patient had diffuse. 
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nonspecific fibrotic pneumonitis. Three patients had 
concurrent fungal pneumonias. 

The significant morbidity ana mortality associated 
with community respiratory virus infections in pa- 
tients with leukemia makes it clear that this is not a 
problem unique to patients with a most extreme 
global immunodeficiency, such as allogeneic BMT 
recipients. Community respiratory viruses are asso- 
ciated with serious pneumonias in a broader group 
of patients. Other patient populations at risk need to 
be identified. 

RESPIRATORY SYNCYTIAL VIRUS 

Of all the community respiratory viruses, RSV has 
received the most attention because it has been as- 
sociated with an exceptionally high frequency of fa- 
tal viral pneumonia in certain subsets of patients. 



TABLE II 

Mortality Associated with Respiratory Syncytial Virus 
Pneumonia in Adult Bone Marrow Transplant Recipients 
and Adults with Leukemia 



Therapy* 



BMT 

(n = 23) 



Leukemia 
<n = 17} 



Early* 

Early (noncompiiant) 
Early (6 h/day) 
Late* 
None 



4/13(31) 

1/1 (100) 
5/5 (100) 
4/4 (100) 



0/8(0) 
2/2(100) 

4/4(100) 
2/3(66) 



BMT = bone marrow transplant. 

'Therapy consisted of aerosolized ribavirin (20 mg/mL for 18 h/day) and 
intravenous immunoglobulin (IV Ig; 500 mg/kg every other day). One patient 
received aerosolized ribavirin (60 mg/mL for 2 h every 8 h) and IV Ig. 
^Therapy was classified as "early" or late" depending on whether it was 
initiated >24 h or <24 h prior to respiratory failure requiring mechanical 
ventilation, respectively. 



BMT Recipients - T 

Among immunocompromised adults, only sp<* 



radic cases of RSV disease had been reported until 



Between^ November ^1-992 and November 1995, 
RSV infections were diagnosed by culture or autopsy 
ire* 38 hospitalized adult BM^recipients.* 734 The 




therapy and immunotherapy for 
initiated at MDACC; Previous studi^ had suggested 
that aerosolized ribavirin alone was not effective, 
and there were promising reports of the potential 
beneficial effects of immunoprophylaxis as well as 
immunotherapy for RSV infections in vitro, in animal 
studies, and in children. 27 - 28 * 31 ' 34,38 " 44 Therapy con- 
sisted of aerosolized ribavirin (20 mg/mL for 18 h/ 
day) and intravenous immunoglobulin (IV Ig; 500 mg/ 
kg eveiy other day). In the first 2 years of the study, 
selected lots of IV Ig were chosen that contained sub- 
stantial RSV microneutralization antibody titers 
(1:2048 to 1:8102 to RSV subtype A). 44 



Some (centers hav&tned dther ^ 
with ^Varying success; including 1 combinatioh^tej ^ # 
solized and intravenous ribavirin. 47 The^ relative easeHV f ^ 
of administration of intravenous riba\^n is attrac- 
tive: However; in a recent trial, the mortality rale was: 
80% among 10 BMT recipients with RSV pneumonia 
treated with intravenous ribavirin: 12 The dose of ri- 
bavirin used in this study was considerably lower 
than that used to treat hemorrhagic fevers, raising 
the question of whether a higher dose might be of 
benefit at an earlier stage of the respiratory ill- 
ness. 4M " Since t he response to therapy will vaiy con- 
siderably depending on the stage of the respiratory 
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TABLE III 

Frequency and Outcome of Pneumoria Related to Post- 
Trantplant Time In 46* Adult Bone Marrow Transplant 
Recipients with Respiratory Syncytial Vlrut Infections 

Time After Transplant 



=sl Month 
(n = 23j 



>lto*2 Months 
(n-6) 



>2 Months 
= 17) 



URI 

Pneumonia 
Deaths 



7(30%)' 
16(70%) 
10(63%) 



3(50%) f 
3(50%) 
2(66%) 



13(76%)* 
4 (24%) 
2 (50%) 



URI = upper respiratory illness. 

'All 46 patients presented with a URI; 23 patients subsequently developed 
pneumonia. 

'5/7, 2/3, and 3/13 patients with URIs were treated preemptively with 
aerosolized ribavirin and intravenous immunoglobulin, with resolution of the 
illness. 



TABLE fV 

Outcome of Respiratory Syncytial Virus and 
Cytomegalovirus Pneumonia in Adult Bone Marrow 
Transplant Recipients 



Therapy* 



RSV (n V 23| 



Mortality {%) 

V ' — ~ 



CMV(ri^29)V 



"Early(6ri/d3y) 
^Oyerali. ^c - 



/ - 4/4 ^(100)^^zt^5/6r.(83)^ ^ 
14/23,(61)^ -| 



;.RSy/^e^iraJory,syncytial virus; CMy ^qyto^galpvirus^ „■ 



wlly^ 



iefapy:fof,RSV qnffimonia'c 

%j mg^^ 

^recerveci awo^zed "ritfawr^ £(ievery 8 h) and ft" ig. ' 

^coh^ 

^ wr ..„ „ g|- J ^_ 

^^nseaSS^c^»^6l^' prieumoraa^Curf rig T wi 'allogenic* BMT ^ 
rewrite hbsp^^ ' 



. ^transplant: (BMT) reopients'Jiospitalized at M^-^Anderspn.Cancer Center ; - ; 



illness as well as the type, degree, and duration of 
underlying immunodeficiency, the optimal therapy 
will need to be defined in controlled trials. 

The risk of pneumonia and death was closely re- 
lated to the time after transplant (Table III). During 
these 3 years, RSV infection was documented by vi- 
ral culture or autopsy in 46 adult BMT recipients (38 
inpatients and 8 outpatients). Sixteen (7096) of the 23 
patients who were si month post-transplant devel- 
oped pneumonia. This is a minimum estima! *, since 
5 of the 7 patients with upper respiratory illnesses 
who were si month post-transplant were treated 
pre-emptively with combination aerosolized ribavi- 
rin and IV' Ig. These patients may have developed 
pneumonia had they not been treated. In contrast, 
only 4 (24%) of the 17 patients who were >2 months 
post-transplant developed pneumonia, 2 of whom 
died. These 2 patients had a relapse of leukemia and 
profound chemotherapy-induced myelosuppression. 

There are several striking similarities between the 
outcome and response to therapy for c RSV pneumo- 
v nia with aerosolized ribavirin and TV Ig: and the out- 




system f 

: diseas^ji^3^ viral pneumordas have been Ko ^ 

-'diagnosedronly^aftenthe onsetoftre^ii^iy^^^ ^ 
drfdeath^r^iUting^ in a niort&i^^ 




modeleif after'tlTe strategies that haye^been worked 




'^i^4$ ^-\$$hrt : . /; -v« #Vfo^ffiiv > : ^^M^:^h toreillrie^s^^^ ; ,; £ v: Vn:^Mr> ^ v v.*-* 



1 'OtrtM^^sbclat^;^ Preemptive therapy * fbr Uppe 
^^RdsplratDry'llliMU 
; Recipients with Respiratory Syncytial Virus Infections 



Time After Transplant 



s i Month 
(n = 7) 



>1 to ^ 2 Months 

r(n = 2) 



>2 Months 

(n = 3) 



Resolution of - 

illness 
Progression to 

pneumonia 



5 
2 



2 
0 



'Therapy consisted of aerosolized ribavirin and intravenous immunoglob- 
ulin (500 mg/kg every other day). Aerosolized ribavirin was administered 
at a dose of 20 mg/mL for 18 h/day to 5 patients (one of whom developed 
pneumonia and died) and a dose of 60 mg/mL for 2 h every 8 h to 7 patients 
(one of whom developed pneumonia and died). 



aerosolized^nb Ig ^500f mg/kg :every 

other day) was administered to I2i BMT recipients: 
with upper respiratory illnesses (Table V). Aerosol- 
ized ribavirin was administered at a dose of 20 mg/ 
niL for 18 h/day to 5 patients and at a dose of 60 mg^ 
mL for 2 hours eveiy 8 hours to 7 patients. 45 *" 5 In 10 
of the 12 patients, the illnesses remained confined to 
the upper respiratory tract and the patients survived; 
the other 2 patients (both autologous BMT recipi- 
ents) died of RSV pneumonia. One of the patients 
who died had prolonged marrow aplasia due to graft 
failure and developed progressive RSV pneumonia 
while receiving the 6 h/day regimen. The other pa- 
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tient who died had complete resolution of the respi- 
ratory illness on the 18 h/day regimen and was dis- 
charged home, but returned 1 month later with 
fulminant RSV pneumonia and subsequently died. It 
is not clear if this represented relapse of infection or 
reinfection. Controlled clinical trials are needed to 
evaluate the optimal pre-emptive therapy. 

Patients with Leukemia 

The epidemiology, clinical course, and response to 
therapy for RSV infection in adults with leukemia 
mirrored the findings in adult BMT recipients. Be- 
tween November 1993 and November 1996, RSV was 
documented by culture in 31 adults with leukemia 
cared for at MDACC. 31 All cases occurred during the 
winter months, when RSV was prevalent in the com- 
munity. As in the transplant recipients, the onset of 
illness was characterized by an upper respiratory ill- 
ness in all patients. The frequency of progression to 



frequency of progression to pneumonia, pre-emptive 
therapy for upper respiratory illnesses will need to 
be considered. The simplest and most effective ther- 
apy is prevention, through infection-control mea- 
sures and postponement or dose-modification of 
chemotherapy (if feasible), in high-risk patients with 
RSV upper respiratory illnesses. Whether prophylac- 
tic high-titered RSV immunoglobulin will be of ben- 
efit in these patients, as it has been in young children, 
needs to be studied. 4 '* 

INFLUENZA VIRUS 

Influenza is considered to be one of the most im- 
portant respiratory diseases of mankind. The Cen- 
ters for Disease Control have long recommended 
that immunocompromised patients receive annual 
influenza vaccination or chemoprophylaxis with 



amantadine/rimantadine during the influenza sea- 
m> , pneumonia" was considerably higher amOTg-myelo,, . , .™? .ha? been an imcommpn practice in can- ^ 
&v 4? > : suppressed (absolute neutrophil count =s500/niL> ^ ^ 
&crv -v^than among nonwelosuw ^iv^v^ 
ffi'Wm ^been^higher among* more< irecently • transplanted^ 'w^hti 

Thus, tl>|fe^ 

|$ ;»^&B\uppei^ 1 f v 

i: 

fe^Mosu^ 

|r ;%vv;%^ho>were not myielosuppn^^ 

|^ With pneUmO^ ^~ " r^niratnrv^r,,^ Similbr fr> RSV nPPnrron^ ' 

^suppression was high (53%) 
%?^M^i^^!^2winn' (20 





^ ir :"' ^t^^e^Iy'stage: of the, _ ^ 
^?^l$f^a^iswor^bie f outcome^ 
y> , , . tients in whom therap; 




^ Autopsies, wei£ performed on lO^adnlts awith^eu? 
kemia and BMT recipients who died with RSV pneu 
monia. In all 10 cases, histopatholo^;and immuno- 
histochemical studies confirmed the diagnosis of 
invasive RSV pneumonia. Three- patients also had 
other pulmonary pathogens. , 

In summary, RSV is a frequent cause of life-threat- 
ening pneumonia in some subsets of adults with leu- 
kemia and BMT recipients. Other high-risk patients 
need to be identified. The optimal therapy and route 
of administration need to be defined in controlled 
trials. It appears that a favorable response will hinge 
on the initiation of therapy at an early stage of the 
pneumonia. In some subsets of patients with a high 



V.. ilar, in^the^twoi^bse^pfVp^i ^ 
x Qyerstfl, thejllness.was complicated^^ 



im75% o^the'patients and the pneumoniarassociatedi 
mortality rate was 40%. Although this mortality rate: 
is not as dramatically high as that of RSV pneumonia, . 
it is nonetheless high. The high frequency of pul- 
monary complications and death highlights the need 
for aggressive prophylac tic strategies. r . v » . . . . 0 

Autopsy examination of 10 patients who died with 
influenza revealed a histopathology consistent with 
viral pneumonia in 8 patients, 3 of whom also had 
other pulmonary pathogens. The other 2 patients on 
whom autopsies were performed had bacterial and/ 
or fungal pneumonia. 



14 March 17, 1997 The American Journal of Medicine- Volume 102 <3A) 



SYMPOSIUM ON RESPIRATORY VIRAL INFECTON8/WHBWEY ET AL 



TABLE VI 

Frequency of Pneumonia and Oufwne of Influenza 
Among Hospitalized Adult Bone Marrow Transplant 
Recipients and Adults with Leukemia 



BMT 
(n = 20)* 



Leukemia 
(n ~ 27)' 



Pneumonia 
Deaths 



14 (70%) 
5(36%) 



21 (78%) 
9(43%) 



BMT = bone marrow transplant. 

•These 20 cases occurred during the winters of 1991-92, 1992-93, and 

1993- 94: 17 cases were type A influenza; 3 were type B influenza. 
These 27 cases occurred during the winters of 1991-92, 1993-94, and 

1994- 95: Ail were type A influenza. 
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TABLE VII 

Outcome of Parainfluenza Virus-Associated Pneumonia 
Among Hospitalized Adult Bone Marrow Transplant 
Recipients and Patients with Leukemia 



Mortality (%) 



Therapy* 



; BMT 
(h = 26)^ 



leukemia 
(n = 6) 



Early 1 
Late 1 
Noner 



0/3 (0) - 
* (100)^ 



^4^4/6 i66);; 



^BMT*)=ibbne marrow transplant^ >' ; 

;• 'Therapy consisted of aerpspliz^ : ribaviriaJ2p mg^rnL for.lj3 ; h/tfayJand. 

; intravenous immundgibbuiih ('56b"mg/kg e\«^*o^erTo^fVvarying;dur^ 

^boHs]^^ r > ; .W> ^^4:^ '\ ^^h r }^€^' > '/W^^^. 
^erapft was classified . as "early;: or ;iate^ep€^n#pn whether, it was 1 
initiated >24 h or <24 h prior to respiratory f^ure>eb^ing'mechim r car* 
ve^tflationf respectively, .^t- 'i -^n^^^^-^p.i^- ^^.^ "~*~ 



established for immunocompetent as well as immu- 
nocompromised patients. A combination of antiviral 
drugs (such as rimantadine, ribavirin, and/or neura- 
minidase inhibitors) needs to be investigated, as well 
as the potential additive benefit of immunother- 
apy, 757 " 

There have been other reports of influenza in im- 
munocompromised adults that have not documented 
such a high frequency of pulmonary complications 
and death. 2 * 718 This wide spectrum of obs ervations 
probably reflects the wide spectrum of immunocom- 
promised patients being studied. The morbidity and 
mortality of influenza, as well as the other commu- 
nity respiratory viruses, appear to be related to the 
type, degree, and duration of immunosuppression. In 
less immunocompromised patients, the clinical 
course of influenza may be mor;e comparable to that 
in immunocompetent persons. It is also noteworthy 
that, unlike RSV, influenza viruses undergo frequent 
antigenic variation and prevalent types and senn ; 
types vary, so the morbidity and mortality may be " ^ 
' expected to vary from year to f ye^ ;V : * : * : 



PARAINFLUENZA VIRUSES # £^m%im®&& 




... ... _ , ., , .. . Fpromi^:adiflts w^highUghtedm^ 




7' l! *■* ^^ffica^^therawpy could not be evaluated Never^ tibn& tJiiring ^s^buitbreak period, parainflueraa'vi- 
theless, sieveral important findings emerged/Similar ruses were 1 isolated from one' third (32/96) of the 
to viral pneumonias caused by RSV and CMV, anti-] adult BMT ivcipiehis hospitalized with ah acute re- 
viral therapy was not of benefit if it was initiated spiratory illness/ 
after the onset of respiratory failure. Also, similar to 
immunocompetent patients, a significant proportion 
of immunocompromised patients treated with aman- 
tadine/rimantadine alone developed resistant strains 
of virus, suggesting that amantadine/rimantadine 
alone may not be an option for the therapy of influ- 



- The clinic^ course and outcome of parainfluenza 
virus infection among hospitalized patients with leu- 
kemia have mirrored the experience with hospital- 
ized BMT recipients/ 10 "" Among 45 consecutive BMT 
recipients and 9 consecutive patients with leukemia 
(all myelosuppressed) who were hospitalized with 



enza A in these patients. 71 " 74 Effective therapeutic parainfluenza virus infections, the illness was com- 
regimens for influenza virus pneumonia need to be plicated by pneumonia in 26 (58%) and 6 (66%) cases, 
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respectively. More than 80% of the pneumonias were 
preceded by an upper respiratoiy illness. The overall 
mortality rate with pneumonia was high: 39% and 
66%, respectively. 

Autopsy examination of 7 patients revealed a his- 
topathology consistent with viral pneumonia in 6 pa- 
tients and diffuse flbrotic pneumonitis in the seventh 
patient Four patients had serious concurrent oppor- 
tunistic infections, a finding that highlights the pro- 
found immunodeficiency of these patients. 

There is no established therapy for parainfluenza 
virus infections. In vitro data and anecdotal reports 
have suggested that ribavirin may be of benefit. In 
the University of Minnesota study, 9 patients were 
treated with aerosolized ribavirin without apparent 
benefit. In this study, 3 BMT recipients with pneu- 
monia were treated promptly with a combination of 
aerosolized ribavirin and IV Ig and survived (Table 
VII). However, 15 (47%) patients survived without 
antiviral therapy, suggesting that many pneumonias of the isolates tested thus far have been rhinoviruses.. * 
. were self-limited viral pneumonias and/or bacteriad r /;; jlri;the msuority of these -patients;* the. illnesses have 
. fungal: superinfections; The significant number of ; been limited: to; the upperxespiratory^ tract or have,; 



pneumonias that resolved with^ 



patients who died were treated with intravenous ri- 
bavirin without apparent benefit; however, in all 
cases, therapy was initiated after the onset of dis- 
seminated disease or multi-organ failure. Risk fac- 
tors for fatal disease included the isolation of ade- 
novirus from multiple sites and prolonged shedding. 
Other risk factors need to be identified and rapid 
diagnostic tests need to be developed so that pa- 
tients can be recognized early for potential therapies. 
The optimal therapy needs to be defined, including 
the role of immunoglobulins and adoptive immuno- 
therapy with donor leukocytes. 77 

PICORNAVIRUSES AND CORONAVIRUSES 

Our understanding of the role of picorna^ruses 
(rhinoviruses and enteroviruses) in the immunocom- 
promised patient is minimal. Since 1991, >130 pi- 
cornavirus infections have been identified among 
our adults with leukemia and BMT recipients; >90% 
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and disseminated disease. 
- Between March 1991 and May 1995, adenoviruses 
were cultured from the respiratoiy tract of 28 adult 
BMT recipients cared for at MDACC.- 4 Fifteen (54%)/, 
patients survived, including 10 patients with upper 
respiratory illnesses and 5 patients with pneumonia 
(one of whom was treated with intravenous ribavi- 
rin). Thirteen (46%) patients died, including 7 pa- 
tients with pneumonia and 6 patients with dissemi- 
nated disease. The majority of the pneumonias were 
not preceded by an upper respiratoiy illness. Seven 



no guidelines for effective prevention and treatment. 
In addition, there are few therapeutic options to 
choose from and their efficacy has, not- been ;estab-/ 
lished. ^ ' 

Because of the large number of patients who are 
seriously ill with these diseases, effective prophylac- 
tic and therapeutic regimens need to be defined. This 
will be a challenge, since t here is a wide diversity of 
viruses, each of which needs to b» approached in- 
dividually, and there is a wide range of immunocom- 
promised patients with varying vulnerability to seri- 
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ous community respiratory virus disease. Even 
within a particular subset of patients, such as leu- 
kemia patients and BMT recipients, there is a wide 
range of vulnerability to serious disease that is often 
in a state of flux, reflecting their worsening or im- 
proving immunodeficiency. Further confounding the 
clinical picture is the firequent presence of other se- 
rious opportunistic infections and medical problems. 
To conduct the controlled trials needed to define ef- 
fective prophylactic and therapeutic regimens, many 
of these complex problems will need to be addressed 
colteboratively by the multiple medical centers car- 
ing for these patients. 

&swsxxam . 

1. Couch RB. Respiratory diseases. In: Gatasso GJ, Whitley RJ, Merigan TC, 
eds. Antiviral Agents and Viral Diseases of Man. 3rd ed. New York: Raven Press 
Ltd; 1950:327-372. • 

2. Feldman S, Webster RG, Sugg M. Influenza in children and young adults with 
cancer. Cancer. 1977;39:350-353. 

3. Shields AF, Hackman RC ( Ftfe.KH, et al. Adenovirus infections in patients 



20. Bowden RA. Other viruses after marrow transplantation. In: Forman SJ, 
Blume KG, Thomas ED, eds. Bone Marrow Transplantation. Cambridge, MA: 
Blackwell Scientific Publications; 1994:443-453. 

21. Flomenberg P, Babbitt J, Drobyski WR, et al. Increasing incidence of ade- 
novirus disease in bone marrow transplant recipients. J tniect 
Dis.l994;169:775-78i. 

22. Whimbey E, Elnng LS, Couch RB, et al. Influenza A virus infection among 
hospitalized adult bone marrow transplant recipients. Bone Marrow Transplant. 
1994;13:437-440. 

23. Citing LS, Whimbey E, Lo W, et al. Epidemiology of influenza A virus infec- 
tion in patients with acute or chronic leukemia. Support Care Cancer. 
1995;3:198-202. 

24. Mirza N, Whimbey E, Champlin R, et al. Adenovirus in adult bone marrow 
transplantation (BMT) recipients. (Abstr.) Blood. 1995;86:218A. 

25. Sable CA, Haydn FG. Orthomyitoviral and paramyxoviral infections in trans- 
plant patients Infect DisCUnN Am. 1995;9:987-1003. 

26. Wendt CH, Hertz MI. Respiratory syncytial virus and parainfluenza virus 
infections in the immunocompromised' host. Semin Respiratory Infections. 
1995;10:224-231. 

; 27. Whimbey E, Champlin R, Englund JA; et al. Combination therapy with aero- 
solized ribavirin and intravenous immunoglobulin for respiratory syncytial virus 
disease in adult bone marrow transplant recipients. Bone Marrow Transplant. 



■ $ 



1995;16:393-399. 

5 infections.in.patients - 28. Whimbey E/Couch R/Engluhd J; + et ^Respiratory syncytia 
undergoing bpne^ow tra^^ among hospitalized '^rj^^iM^'. c^Wect ^ ^'"^M 

4. HaflOT, J^l^,^ctonaM^ . 1995;21:376-379. 



.^hildrenw^ 



f ^i-*vM e ctiohsJn adult bone .marrow 

■ V ^1^6-f39^'v v ;- 



•\; 7^Aschah J, RingdenfO^Ljuhgrnan 





* ft -tte invTwnqcon^rpmised:host;/an M/crcfe*^^ -v ^y^?*^^ & 

™ ■ 36. Meye'rs^^ 

(ic'mafrow transplantation; aVreVewjOf ten years' experlence^Rei 

Raad;l£Abbasr;AJYmrmbey Er:Jnfec|idn control of nosocomial resi 
l&U 1 5.v)Vendt CH;. Weisdorf DJ; : Jordan MC, et al? Ra?anfluenza ; virus respiratory^ \ disease; vte thevUimmunocompromised- -host. • . , Arn.£* J - Med, 



. jnfectiqn; after bone marrowtransplantation. N Engl J Med. 1992;326:921- 

926 ; : . ; . ; ; 

16. Whimbey E. Bodey GP. Viral pneumonia in the immunocompromised adult 
with neoplastic disease: the role of common community respiratory viruses. 
Semin Respir Infect 1992;7:122-131. 

1 7. Winn N, Mitchell 0, Pugh S, Russell NH. Successful therapy with ribavirin 
of late onset respiratory syncytial virus pneumonitis complicating allogeneic 
bone marrow transplantation. Ctin Lab Haematol. 1992;14:29-32. 

18. Ljungman J, Andersson J, Aschan J, et al. Influenza A in immunocomprom- 
ised patients. Chn Infect Dis. 1993;17:244-247 

19. Whimbey E, Vartivarian SE, Champlin R, et al. Parainfluenza virus infection 
in adult bone marrow transplant patients. Eur J Clin Microbiol Infect Dts. 
1993:12:699-701. 



1 997; 1 02(suppl)fTHIS ISSUE! 

38. Ha|i CB. McBride JT. Walsh EE, et al. Aersolized ribavirin treatment of 
infants with ' respiratory , syncytial virus infection: a randomized double-blind 
study; N Engl J Med, 1983:308: 1443- 1447. 

39. Hemming VS. Prince GA, Horswood'RL et al. Studies of passive immu- 
notherapy for infections of respiratory syncytial virus in the respiratory tract of 
aprin:atemodel. JlnfectDis. 1985;152:1083-1087. 

40. Prince GA, Hemming GV, Horswood RL, Chanock RM. Immunoprophylaxis 
and immunotherapy for respiratory syncytial virus infection in the cotton rat. 
VirusRes. 1985;3:193-206. 

41. Gruber WC, Wilson SZ, Throop BJ, Wyde PR. Immunoglobulin administra- 
tion and ribavirin therapy: efficacy in respiratory syncytial virus infection of the 
cotton rat. Petiatr Res. 1987;21:270-275. 



March 17, 1997 The American Journal of Medicine' Volume 102 <3A) 17 



42. Hemming VG, Rodriguez W, Kim HW, et a). Intravenous immunoglobulin 
treatment of respiratory syncytial virus infection? in infants and young children. 
An^^MmsQmontsr. 1987;31:1882-1886. 

43. iCrcjjttoas & Simoas EAF, Levin MA et ai. Prophylactic administration of 
respiratory syricyii^ virus imrmme globuWto higtnish infants and young chil- 
dren, 'HMt .JW* i??3;329:i524~1530. 

44. Site? GR, teombrimo . D, Uszczynstu J, et al. Comparison of antibody 
. conc^f^s end proactive ©ciMtyot respiratory syncytial virus immune 

(jlc!^ 

45. gnj^ pj^a PA; Win et a^Hig&dose/ short-duration ribavirin aero 
w tftSn^ in children with suspected 
resj&£^^ 

.46. ; Ctiernj^i R»;CnQhf7al J, et al. WgMose, shortHluration aero- 

so!i2<sd rite^Tin res^sibry syncytial wus disease in adult BMT recipients. 
Abstrects <rf tit3 iitii tnte^osnce Conference on AntimicrobiaJ Agents and 
Chemotos^ 

4 7 Muns^ K Sections in bone marrow transplant recip- 

ients: tte tmm^ perspective. Am JA^id. 1997;lb2(suppl) [THIS ISSUE] 
48/KMfcm^ U, Webb PA, A al. Lassa fever: effective therapy with 
ribavirin^ W il^i^:3i4:^26. 

49! 1 Kuj^sJW, Hsiaafig Cftfl, Cosgriff TM, et al. Prospective double-blind corv 
ciirrent piacebtwontroGsd clinical trial of intravenous ribavirin therapy for h'em- 
on^a^temvMre^s^r^.JbiectDi^ 1991;164:1119-1127. 
50. Centers tor Disease Control, Prevention and control of influenza: Recqn> 
matfstwns; of the .Advisory* Committee on Immunization Practices (AG1P).- 

• ;5'l; v 'G^^'tl^^|J^K^ar ^res^iitiCA.- et flll:infh«enza irhmunizatiqn^in a^dutt: 



60. Wilson SZ. Gilbert BE, Queries M Treatment of influenza A (HIND virus 
infection with ribavirin aerosol. Antimicrob Agents Chemother. 1984:26:200- 
203. 

61. Gilbert BE, Wilson SZ, Knight V, et al. Ribavirin small-particle aerosol treat- 
ment of infections caused by influenza virus strains AA/ictoria/7/83 (HIND and 
BAexas/1/84. Antimicrob Agents Chemother 1985;27:309-313. 

62. Hall CB, Dolin R, Gala a, et al. Children with influenza A infection: Treat- 
ment with rimantadine, Pediatrics. 1987;80;275r282. 

63. Knight V t Gilbert BE. Ribavirin aerosol treatment of influenza. Antiviral 
Chemother. 1987;1:441-457. 

64. Stein OS, Creticos CM, Jackson GG, et al. Oral ribavirin treatment of influ- 
enza A and &. Antimicrobial Agents Chemother . 1987;31:1285-1287. 

65. Bed M, Hunter Jftfl, Mostaf SM. Nebulised ribavirin for -nfluenza B viral pneu- 
monia in a ventilated immunocompromised adult. Umret 1988;2:1084-1085. 

66. Ray CG, Icenogte TB, (Winnich U, et al. The use of intravenous ribavirin to 
treat influenza virus-associated acute myocarditis. J Infect Dis. 1989; 1 59:829- 
836. 

67. Douglas RG Jr. Prophylaxis and treatment of influenzal N EngH J Meo, 
1990;332:443-450. • 

68. Gilbert BE, Knight V. Ribavirin aerosol as the treatment for influenza. Drugs 
of Today. 1990;26:195-205. 

69. Rodriguez WJ, Hall CB, Welliver R, et at. Efficacy and safety of aerosolized 
ribavirin in young children hospitalized with influenza: a double-blind, multicenter, 
placeb(Kontrolled trial. VPediatr. 1994*125:129-135. - 

70/ Hayden FG, Sabte CA,' Connor JD, Lane J. Intravenous ribavirin by constant . 
infusion for serious influenza and parainfluenza virus infection. MGwa\ Therapy. 



: 1996;l;51-56 



. ■': -Is 



si 





'IS -3 



f 



^^^^ 



18 March 17, 1997 The American Journal of Medicine" Volume 102 (3A) 




° Panel Leader: Donald Armstrong, MD, Chief of 
Infectious Diseases, Memorial Sloan Kettering, 
New York, New York 

B<n>@Q teototo/a <nf © virus Jfaa>m 2ke Mmg memm 
2k(M vttnm is msjpomiMs Jtor swQjpimtoirig die- 



qfvlirwQ versos® $k@ ®m®MB$ qfdliaeme U muses? 
B>if. totart IB. OmA (HtaifaStoni, Utessis): Except for 
adenoviruses, which can be latent, isolation of one of 
the respiratoiy viruses from respiratory secretions in- 
dicates infection of the respiratory system with that 
virus. Since these viruses can produce disease, the dis- 
ease that is occurring could be caused by the vims. But 
attributing the disease to the virus infection requires 
clinical correlation and consideration of other mi- 
crobes detected.. For the most part, no studies have 
been conducted to elucidate the cause-and-effect re- 
lationship between the isolation of a respiratory virus 
arid the presence of a clinical disease pattern in iiri- 
muhbcompromi^ 
for immunocompetent hosts; , V 



asymptomatic at the time, the isolation of one of 
these viruses indicates a very high risk situation. 
In our experience, it frequently leads to more se- 
vere disease. Rather than debating whether it is or 
is not indicative of disease, perhaps it would be 
better to think of the finding in terms of whether 
it is normal or abnormal. With regard to quantita- 
tion, our work in autopsy-proven respiratory syn- 
cytial virus (RSV) pneumonia has shown that viral 
load is remarkably lower in adults than in hildren. 
It may be that adults have some partial immunity. 
Therefore, quantitation is going to be very difficult 
in the adult population. 

Dir. JSmh IS<einm4im|gtt<n>im (Pail© Alto, CsMS<s>mM)i Ac- 
cording to the diagnostic laboratory that serves our 
institution, physicians rarely order viral cultures in 
immunocompromised^patiente. I believe one of the 
problems relates to the question of how to proceed 
if we do isolate a virus. We all need to address this 
question in our, own institutions. ^ - , 
Dr. IDosnoldl-- ArmotistlTOsiis (BJew Y©ir&,.New 
We are now routinely arid treating f 
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it with ribavirin. Even though. I am not'certam that ' , . 

V signifies disease, J am quite cer- ^ ,*> 




lavage 

: ^r^Mpinrt» Many of these patients die, and the hisUK; 
'';^^p^oloj^'at autopsy is reported as consistent with t 
^ - but not diagnostic of, viral pneumonia, and no other 
.pulmonary pathogens are identified. More sophisti- 
• cated diagnostic tools need to be developed to con- 
, firm the specific etiology of these pneumonias. 
Br. JSmet A. Emgtadl (HSouistoniL, Texas): Whether 
they cause disease or not, it is abnormal to find these 
viruses repeatedly in respiratory secretions. To take 
the next step and state that the virus caused the dis- 
ease, one needs the case histories and autopsy re- 
sults. In the immunocompromised host, the isolation 
of one of these viruses on even one occasion should 
raise suspicion and concern. Even if the patient is 



the neutrophil is;Tmpdrtant or whether it is atsiiiTO^ 
gate marl&F.f dr soriie other host defehse mechanisiti 
is not -clear/ It Ms of interest, however, that a^ high ^ 
frequency pPRSV pneumonia has hot been reported 
among adiilt patients with profound cell-mediated' 
immunodeficiency, such as patients infected with 
the human immunodeficiency virus (HIV). 

With regard to the question of whether to delay 
chemotherapy in patients with upper respiratory • 
tract illnesses, the decision must be made in the con- 
text of the particular virus causing the respiratory 
illness and the urgency of administering chemother- 
apy. For example, chemotherapy can more safely be 
postponed in a patient with chronic myelogenous 
leukemia in remission who is scheduled to receive a 
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bone marrow transplant than in a patient with acute 
myelogenous leukemia in blast crises. 
Dr. Gerald Bodey (Houston, Texas): We use the 
neutrophil count to measure the immune function of 
immunocompromised patients. However, we must 
recognize that these same patients have deficiencies 
in other host defense mechanisms that are not as 
easily measured For example, a study we conducted 
several years ago showed that most patients with 
leukemia who had decreased neutrophil counts also 
had decreased lymphocyte counts. However, circu- 
lating levels of lymphocytes are not as accurate a 
reflection of the total lymphocyte population as lev- 
els of circulating neutrophils are in terms of the total 
neutrophil population. Chemotherapeutic, agents 
also have an impact on macrophage function, anti- 
body production, and a host of other factors, but 
these factors are more difficult to correlate with in- 
fection than are neutrophils. 
. . Why are immunocompromised patients with vi- 

, ■ ■ ral respiratory infections more, likely to jde? 
velop pneumonia? v | : 

r i *vDr.v Couch: The numerous immune deifecte xd&r 



Dr. Couch: Clearly, viruses can be spread by two 
methods: inhalation of small airborne particles or na- 
sopharyngeal inoculation via large particles or direct 
contact Most data suggest that the airborne mech- 
anism is not a msuor factor in modern hospitals. 
Therefore, it is likely that deposition in the naso- 
pharynx initiates infection in most cases. Infection 
of the nasopharynx, then, means an increased risk 
that the infection will descend to the lower respira- 
tory tract Data suggest that by treating early, when 
the infection is confined to the upper respiratory 
tract, one can prevent the descent to the lower re- 
spiratory tract that leads to viral pneumonia 
Dr. Rdeigh A. Bowden (Seattle, Washington): I 
think one of the reasons for our perception that re- 
spiratory viruses are becoming a leading cause of 
fatal pneumonia is related to the progress we have 
made in controlling cytomegalovirus (CMV) infec-*- 
tion. The occurrence of CMV pneumonia is no longer 
considerable in the early post-transplant period, for 
ex^ple^wher^^fungal pneumonia and the refspi 1 * 
ratbry viruses aire becoming much more well appre- 
ciated^ -i".^- w^,U^f^ 
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^ tract occurs at exactly the, s^e in both typ^ 



. note, that these viruses appear to cause more severe 
disease in lung transplant recipients than in other 
solid organ transplant recipients. This observation 
may provide a clue as to why patients who have che- 
motherapy-induced myelosuppression (and its as- 
sociated mucositis) appear to be at greatest risk for 
developing serious lower respiratory tract disease. 



of transplant recipients. I do jibtknpw, bf .any data 
demonstrating that allogeneic transplant recipients 
are at higher risk, even though one could propose 
many reasons why they might be. The data have not 
yet been assembled in a manner that would allow us 
to appreciate the full picture. 
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